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ANH HUONG CUA NHIET PQ LEN HAM LUONG
B-CAROTENE TRICH TU DAU GAC, Bi PO VA LE-KI-MA
Pham Phuwée Nhan', Phan Trung Tin va Trwong Tran Thiyy Hang

ABSTRACT

Gac, pumpkin, and lucuma are popularly planted in Vietnam and have high content of
[-carotene in their fruits. Our results showed that Soxhlet system with diethyl ether
solvent was the best method for gac oil extraction in comparison to the maceration with
other organic solvents. The spectrophotometer was approved a reliable equipment for
quantifying [-carotene from plant materials. [-Carotene content in gac oil was much
higher than those in pumpkins and lucuma. Boiling temperature not only had strong effect
on [-carotene degradation in gac oil, pumpkins, and lucuma, about 50% of [-carotene
was disappeared after boiling the pumpkin fruit tissue for 5 minutes, but also lowered the
total soluble protein in pumpkin fruit tissue about 14 times after boiling with the same
mentioned duration.
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Title: Effect of temperature on [-Carotene content extracted from gac oil, pumpkin and
lucuma

TOM TAT

Gac, bi dé va lé-ki-ma la nhitng lodi dwoc trong phéd bién & Viét Nam va chira nhiéu [-
carotene. Két qua cho thay, hé théng Soxhlet voi dung mai la diethyl ether cho hiéu qua
Iy trich dau gac t6i wu so véi phuang phdp ngam chiét véi cdc dung moi hitu co khdc.
Phan tich ham luong ,B—carotene bang phuong phap quang phé cho két qua dang tin cdy.
Ham luong p-carotene trong dau gdc cao hon han trong bi do va 1é-ki-ma. Nhlet do dun
ndu khéng nhitng thiic ddy rat nhanh sw phin hiy B-carotene cé trong dau gic, bi dé va
lé-ki-ma, giam khoang 50% sau khi dun séi thit trai bi do trong 5 phut, ma con lam giam
ddng ké ham lwong protein hoa tan c¢é trong bi do, khoang 14 lan sau khi dun séi 5 phiit.
Tir khéa: B-Carotene, bi do, gic, 1é-ki-ma

1 MO PAU

Cay gac c6 tén khoa hoc 1a Momordica cochinensis (Lour) Spreng. Géac dugc coi
1a dic san ciia khu vuc Dong Nam A, dic biét 1a ¢ Viét Nam va 1a mét loai trai o
gia tri dinh dudng cao (Burke ez al., 2005). Trong doi song clia nguoi Viét, trai gac
duogc sir dung chu yéu dé tao mau do khi nau x6i va gan day né dugc nghién ciru
nhu 1a mot duoc lidu quy (Vuong, 2000) mic du bang ching khoa hoc con it. Co
bang ching cho thdy trong dich trich tir phan mang hat gac c6 chira mot protein co
hoat tinh chéng hinh thanh khéi u (Tien et al., 2005). Phan st dung lam thyc phdm
hay dugc lidu cua trai gic chii yéu 1a phan mang c6 mau do sam bao quanh hat
gic. Phan thit qua nay chtra chii yéu 1a lycopene, carotenoid cho mau d6 dic trung
va ciling 1 phan dugc st dung dé ly trich dau gic (Aoki et al., 2002; Vuong and
King, 2003; Vuong e al., 2003; Ishida ef al., 2004). Phuong phap thong thuong dé
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trich dau gic ma dan gian ap dung 1a ngdm rugu, tuy nhién muc do ly trich duoc
bao nhiéu thi chtra thiy c6 bang ching vé mit s6 liéu.

Bi r¢ hay bi d6 c6 tén khoa hoc 1a Cucurbita pepo L, cling 1a mét loai trai thuong
dugc ding dé 1am thuc phdm phd bién trong cac bita an ciia nguoi Viét. Bi d6 co
hai dang trai chinh 1 tron va dai (Pham Hoang H, 1999) va trong cic tai liéu van
chua thdy co6 su so sanh vé gia tri dinh dudng co ban giita hai dang trai c6 khac
nhau hay khong. Két qua nghién ctru ctia Azizah ef al. (2009) trén gidng Cucurbita
moschato cho thiy co sy hién dién cua ca p-carotene va lycopene. Lé-ki-ma, nguoi
Viét thuong hay goi 1a qua hay trai tring ga, c6 tén khoa hoc 1a Pouteria sapota
(Jacq.) H. Moore & Stearn, 1a moét loai trai khi chin c6 mau vang rat dep va thuong
duoc st dung dé an twoi. Ca bi d6 va 18-ki-ma déu c6 thit trai mau vang va dugc
cho 1a rat giau carotene. Trong nghién ctru nay chung t6i mudn khao sat va so sanh
ham luong B-carotene trén nhirng loai trai nay, dong thoi ciing khao sat loai dung
mdi va phuong phap trich B-carotene tir trai gac hiéu qua nhat nham khai thac gia
tri dinh dudng cua loai dac san nay.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu thi nghiém

Mau thyc vat duoc lya chon dong déu vé khdi lugng va mau sic ¢ cing mot thoi
diém tai cho Xuan Khanh, thanh pho Cén Tho. Cac dung mdi dung ly trich dau gac
va céac hoa chat khac c6 ngudn goc tir Trung Qudc. B-Carotene chuan mua tir An
Do. Vit liéu sic ky bang mong silica gel 60 Fas4 (Merck, Burc). Cac dung cu va
thiét bi ho trg cho toan b cac thi nghiém c6 ngudn gdc tir Phong thi nghiém Sinh
Hoéa, B mén Sinh 1y—Sinh hoa, Khoa Nong Nghiép va Sinh Hoc Ung Dung, Dai
hoc Cﬁn Tho.

2.2 Phuong phap thi nghiém

Sau khi mua vé, miu géc duoc xtr 1y tach bo vo trai, hat. Phan thit trai duoc dem
trir vao tu dong (= 20°C) dén khi tién hanh thyc hién céc thi nghiém. Ham luong
nude trong mau duge loai bo bang phuong phap dong khé hodc say. Viéc loai trur
dung moi ra khoi dau géc duoc thuc hién bang phuong phép cd quay chan khong.
Xir 1y nhiét 1én mau duoc thuc hién bang cach dun s6i tryc tiép hay cach thay theo
tung khoang thoi gian nhat dinh. Tat ca cac thi nghiém dugc thyc hién voi 3 lan
lap lai, mi lan lap lai 1a mdt trai. Viéc ly trich dau tir mang hat géc duoc thuc hién
bang hai phuong phap ngam chiét va bang hé théng ly trich chit béo Soxhlet. Cac
dung moi sur dung trong phwong phap ngdm chiét gom rugu de (45°), diethyl ether,
hexane, methanol, con tuyét dbi (ethanol) véity 161a 3 g mau ngam trong 100 mL
dung moéi trong thoi gian 48 gio. B-carotene trong méu gic dugc trich qua 2 lan
ngam chiét. Dung dich chiét dwoc dem c6 quay dé thu ham lugng carotenoid tho.
Ly trich p-carotene tir gdc bang hé théng Soxhlet dugc thuc hién véi dung moi
diethyl ether véi thé tich 1a 300 mL cho 9 g mau kho trong thoi gian 10 gid. Riéng
ham luong B-carotene tir bi do va 16-ki-ma dugc trich 3 1in bang hexane véi ty 18
10 mL cho 1 g mau kho bang phuong phap ngam chiét.
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Ham lugng B-carotene trong mAu trai sau khi ly trich dwoc phan tich bang phuong
phap sic ky 16p mong. Dich trich (10 uL) dugc cham 1én vach xuét phat trén bang
mong silicagel song song véi 1 uL B-carotene chudn. Bang mong duoc trién khai
trong dung mdi hexane—toluene ty 1& 8:2 (v/v) trong khoang 20 phit. Phan silica
gel chira B-carotene phan 1ap tir miu s& duoc tach ra khoi bang mong va hoa tan
trong 3 mL hexane. Hon hop dugc lic k§ sau d6 ly tim & 5000 vong/phit. Phan
dung dich bén trén chira B-carotene dugc rot vao cuvette thuy tinh va dem do do
hép thu trén may quang phd. Dua vao d6 hap thu cta dung dich p-carotene chuan
da biét nong do6 suy ra luong p-carotene cé trong mau. Ham lugng duong tong s6
trong mau dugc dinh lugng theo phuong phap cua Dubois et al. (1956). Ham
luong protein hoa tan trong mau duge dinh lugng theo phuong phap ding thude
thir Folin ctia Lowry ef al. (1954).

S liéu thi nghiém duoc tinh toan bang Microsoft Excel 2003, xi Iy thong ké bang
phan mém SPSS 13.0 va dung phep thir Duncan d€ so sanh trung binh gitra cac
nghiém thtrc. Cac do thi dugc v€ bang phan mém Corel Draw X3.

3 KET QUA VA THAO LUAN
3.1 Cuwong d hép thu ciia B-Carotene chuén va tir miu thue vit

Qua hinh 1 cho thdy, p-carotene chuén c6 thé d& dang xac dinh d6 hap thu bing
may quang phd & nong do twong dbi thap. B-Carotene chuin ndng do 3,34 pug/mL
cho do hép thu cuc dai & budc song 450 nm va dat gia tri 1a 0,459 (Hinh 1A).
B-Carotene ly trich tir diu gic hay thit trai bi d6 ciing cho do hap thu twong dbi
ddng nhét voi B-carotene chuan (Hinh 1C va 1B). Tir nhitng két qua nay, do hap
thu & budc song 450 nm duoc dung dé dinh lwong ham lugng B-carotene tir dau
gic, bi do va 1e-ki-ma.
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Hinh 1: Puong biéu dién d¢ hap thu ciia B-carotene chuin (A) va pB-carotene trich tir miu
thwe vat (B: bi dé dang trai tron va C: dau gac)
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3.2 Ham lugng B-carotene tir dau gic va vé trai gic

Trong khi lya chon trai géc lam thi nghiém da c6 tinh Iya chon nhimg trai dong
déu vé do chin (mau sic gan nhu nhau) va khéi luong tuong d6i gan nhau nhung
céc thanh phan co ban giita 3 cac trai 1am thi nghiém rat bién dong, vo trai chiém
moét ty trong 16n trén trong luong trai, 1én dén 70% khdi lwong cua trai twoi (Bang
1). Phan mang bao quanh hat gac la phan chu yeu dugc sir dung trong thyc té, phan
nay c6 mau do sam va dugc dung dé ly trich dau. Mac di ham luong nudc trong
mang bao quanh hat gic twong tu nhau cho ca 3 trai lam thi nghiém nhung ham
lugng fB-carotene cling ¢6 su bién dong trong dau trich duge. Qua Bang 1 cling cho
thay, phan thit trai hay vo trai (phan c6 mau Vang) 1a ngudn nguyén liéu d01 dao
ctia géc va chira trong dbi nhidu p-carotene. Phan B-carotene trong vo trai gac hién
nay chua thiy duoc chu trong dé sir dung hay chiét tich dé diéu ché dugc pham.
Két qua trung binh vé ham luong B-carotene tinh trén trong luong tuoi (phan thit
trai bao quanh hat gac) trong két qua nay la 103 pg/g trong lugng tuoi, tuong
duong vé6i két qua phan tinh bang may sic ky long cao ap (HPLC) ctia Aoki et al.
(2002) 1a 101 pg/g trong luong tuoi. Piéu nay cho thiy, phuong phap phéan tich
B-carotene bang may quang pho cting cho d6 chinh xdc dang tin cdy. Pong thoi ket
qua nay ciing chimg minh rang gic rat giau tiém ning vé vitamin A vi nhu cau
vitamin A cho nguoi trung binh chi vao khoang 8-10 mg/ngay.

Bing 1: Cac thanh phén co ban ciia trai gic

Ty 1& khéi lwong/TL trai (%) Am dé B-carotene (ug/g)

TL trai
Trai Mang hat Vé trai o/ Nk A X Vé trai
(ke) (mz‘lug d) T (nauvang (PF Daugic g0

1 2 243 3.3 67.4 772 4172 263

2 12 11.9 12,6 75.5 77.1 3404 236

3 11 207 12,1 67.2 78.9 374.1 2.6
TB: 117f 1897+ 110+ 7003+ 77.73% 3772+ 2417+

SD 0,06 6,38 235 474 101 38,5 1,91

Ghi chu: TB: trung binh; SD: d¢ léch chuan; TL: trong luwong; * am dé cia mang bao quanh hat g(fc
3.3 Hiéu qua cia cac loai dung moi 1én kha nang ly trich dau tir mang hat gac

Muc dich cta thi nghiém nay nham kiém tra xem viéc st dung ruou dé trong dan
gian dé ngam chiét dau tir trai gac that su thu duoc bao nhiéu dau ciing nhu ham
luong B-carotene thu dugc. Qua két qua trinh bay ¢ hinh 2 cho thay, mic dii mang
hat gic da duoc siy kho nhung kha nang tach lay dau cua ruou dé (45°) 1a khong
cao, chi dat khoang 10% tong luong dau trong mang hat gic so voi phuong phap
ly trich bang hé théng Soxhlet voi dung méi 1a diethyl ether. Tuy nhién, néu dung
con tuyét ddi (ethanol) ngdm mang hat thi ly trich dugc khoang 70% téng ham
luong dau. S liéu thuc nghiém khing dinh, hé thong Soxhlet v&i dung méi diethyl
ether to ra wu thé hon trong viéc ly trich dau tir mang hat gic (Hinh 2). Nhu vay dé
ldy dugc nhiéu hon dau gic bang phuong phap ngam chiét truyén thong véi ruou
thi c6 thé thoi gian ngam chiét phai kéo dai hon so vi nghién ctru nay.
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Hinh 2: Hiéu qua ciia cac loai dung méi 1én kha ning ly trich diu tir mang hat gic bing
phuong phap ngam chiét va bang hé thong Soxhlet
Ghi chii: TLK: trong heong khé; cac cot trong hinh 6 chit giong nhau thi khéng khdc biét y nghia ¢ mirc 1% qua
phép thir Duncan
3.4 Anh hwéng ciia nhiét @ dun niu Ién ham luwgng B-carotene trong dau gic

Mang hat gic thong thuong dugc st dung trong doi sdng bang cach tach ra khoi
hat roi dung dé an twoi, ndu x6i hay ngam ruou (dang tuoi hay sau khi da phoi
kh6). Muc dich cua thi nghiém nay 1a dé danh gia viéc dun ndu c6 anh huéng nhu
thé nao 1én ham lugng P-carotene co trong gic nham khuyén cao hinh thuc sir
dung hop 1y hon nham han ché sy mat mat vé mat dinh dudng.
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Hinh 3: Anh hwéng ciia nhiét 9 (100°C) 1én ham lugng B-carotene trong diu géc theo
thoi gian
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Ghi chii: cdc s6 trong hinh c6 chit theo sau giong nhau thi khéng khdc biét & mirc y nghia 1% qua phép thir Duncan
Két qua thi nghiém cho thdy thoi gian dun nau cang lau s€ lam mat dang ké ham
luong tién chat vitamin A c6 trong dau gac Neu dun niu trong thoi gian it hon 15
phut thi su phan huy B-carotene trong du gic khong nhiéu (Hinh 3). Tuy nhién,
khi dun s6i 1au hon 30 phut thi ham lugng p-carotene mat di khoang 35%. Dieu
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ngac nhién 1a dun séi trong 30 phat dén 60 phﬁt thi ham lu’orng B-carotene trong
dau gac khong bi phén hiy thém. Nhu vay dé khai thac tot ngudn f-carotene trong
trai gac thi nén st dung twoi hodc dun nau trong thoi gian ngan hon 15 phut.

3.5 Ham lugng B-carotene trong bi dé va lé-ki-ma

Thit trai bi do va 1é-ki-ma c6 mau vang tir lau duoc cho 1a ngudn cung doi dao vé
B-carotene hay tién chit ctia vitamin A. Két qua phan tich trinh bay & Bang 2 cho
théy, néu han ché tac dong cua nhiét 6 thi ham lwong B-carotene trong bi d6 dang
trai tron cao hon so v6i dang trai dai va 1é-ki-ma va bang khoang 27% so v&i dau
gic. Két qua phan tich ham lugng B-carotene trong nghién ctru nay twong duong
v6i két qua da cong bo trude day 1a ham lugng B-carotene trung binh trén cac loai
bi d6 vao khoang 9 mg/100g trong lugng tuoi (Pandey et al., 2003).

Bang 2: Ham lwgng p-carotene, dwong tong s6 va protein hoa tan trén bi d6 va 1é-ki-ma

HL B- HL dwong HL protein hoa
Tén trai Céch xir Iy miu carotene (mg/g tan
(pg/g TLK) TLK) (mg/100g TLK)
Say 6 50°C 86,2 8,7 -
Bi do dang trai bong kho 103,3 28,4 5187
tron NAu chin va dong 52,1 26,5 364
kho
Bi do dang trai dai bong kho 63,2 15,9 -
Lé-ki-ma Dong kho 61,28 25,3 -

Ghi chii: - khong dinh lwong; HL: ham luong; TLK: trong liwong kho

Theo Pham Hoang Ho (1999), bi d6 ¢6 tén khoa hoc Cucurbita pepo L. co thé cho
hai dang trdi 1a tron dep hodc thu6n dai nhung ¢ ddy chung ta thiy vé tiém ning
cung cip tién vitamin A thi dang trai tron vuot troi hon han. Tuy vay, ham lugng
[-carotene trong bi dang trai dai twong duong véi ham lwgng B-carotene cé trong
thit qua 1é-ki-ma. Mac khac, bi dé dang trai tron c6 ham lugng dudng hoa tan cao
gan gip doi so voi dang trai dai. Khong nhimg huy hoai tién chét vitamin A c6
trong bi do, nhiét d dun nau da lam giam ham lugng protein hoa tan dén hon 14
lan (Bang 2). Tuy nhién, trong thuc té sir dung bi do dang tuoi sdng rat han ché,
viéc ché b1en cac mon an tir bi d6 phan 16n dugc dun soi 1au nén gia tri dinh dudng
giam di rat nhiéu, theo két qua trong nghién ctru nay thi chi dun séi trong 5 phut,
hém lugng P-carotene giam di mot nira, déng thoi protein bi bién tinh dén hon
14 lan.

4 KET LUAN

H¢ thong Soxhlet cling véi dung mo6i diethyl ether t0 ra wu viét trong viée ly trich
dau gac. Phuong phap ngam chiét voi rugu d€ khong hiéu qua de ly trich dau gac.

Dinh luong B-carotene bang phuong phap quang phd cho két qua dang tin cy.

Ca 3 loai trai gac, bi dé va 1é-ki-ma déu giau tiém nang ve B-carotene nhung hop
chat nay lai rat nhay cam vé&i nhiét d¢ dun nau.

182



Tap chi Khoa hoc 2012:22b 177-183 Truong Dai hoc Can Tho

TAI LIEU THAM KHAO

Aoki H., Kieu N. T., Kuze N., Tomisaka K., and Chuyen V. N. 2002. Carotenoid pigments in
gac fruit (Momordica cochinchinensis Spreng). Bioscience, Biotechnology and
Biochemistry 66: 2479 — 2482.

Azizah A. H., Wee K. C., Azizah O., and Azizah M. 2009. Effect of boiling and stir frying on
total phenolics, carotenoids and radical scavenging activity of pumpkin (Cucurbita
moschato). International Food Research Journal 16: 45 — 51.

Burke D. S., Smidt C.R., and Vuong L.T. 2005. Momordica cochinchinensis, rosa roxburghii,
wolfberry, and sea buckthorn - highly nutritional fruits supported by tradition and
science. Current Topics in Nutraceutical Research 3: 259 — 266.

Dubois M., Gilles K. A., Hamilton J. K., Rebers P. A., and Smith F. 1956. Colorimetric
method for determination of sugars and related substances. Annals of Chemistry 28: 350
—356.

Ishida B. K., Turner C., Chapman M. H., and McKeon, T. 2004. Fatty acid and carotenoid
composition of gac (Momordica cochinchinensis Spreng) fruit. Journal of Agricultural
Food Chemistry 52: 274 — 279.

Lowry O. H., Rosebrough N. J., Farr A. L., and Ranfall R. J. 1954. Protein measurement with
the Folin phenol reagent. Journal of Biological Chemistry 193: 263 —275.

Pandey S., Singh J., Upadhyay A. K., Ram D., and Rai M. 2003. Ascorbate and Carotenoid
Content in an Indian Collection of Pumpkin (Cucurbita moschata Duch. ex Poir.).
Cucurbit Genetics Cooperative Report 26: 51 — 53.

Pham Hoang Ho. 1999. Cay ¢6 Viét nam. Quyén I. Nha Xuét Ban Tré.

Tien P. G., Kayama F., Konishi F., Tamemota H., Kasono K., Hung N. T., Kuroki M.,
Ishikawa S. E., Van C. N., and Kawakami M. 2005. Inhibition of tumor growth and
angiogenesis by water extract of Gac fruit (Momordica cochinchinensis Spreng).
International Journal of Oncology 26: 881 — 889.

Vuong L. T. 2000. Under-utilized beta-carotene-rich crops of Viet Nam. Food and Nutrition
Bulletin 2: 173-181.

Vuong L., Chitchumroonchokchai C., Chapman M., Ishida B., King J., and Failla, M. 2003.
High bioaccessibility of carotenes and lycopenes in gac oil and gac fruit aril. The FASEB
Journal 17. Abstract 456.18.

Vuong T.L. and King J.C. 2003. A method of preserving and testing the acceptability of gac
fruit oil, a good source of B-carotene and essential fatty acids. Food and Nutrition Bulletin
24: 224 - 230.

183



